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K/1 : NERAAL R, ET coL. : ENzYMATIC BREAKDOWN OF ADDED TRIPOLYPHOSPHATE
AND DISPHOSPHATE IN MEAT.

QUESTION DE M. NILSSON

What do you Zhink 48 the contribution of myokinase, which transform
two ADP fo one ATP and one AMP.

As ZThis enzyme 48 very heat stable and inhibited by chloride it might

)4 Amportance. Perhaps myokinasde and your ADase the same

REPONSE :

DPase 44 also called Linorganic pyrophgsphatase. There are several
DPases of which some are soluble and some are not. These enzymes
have been studied 4in isolated form. From thein pH-optimums we found
that the so0luble DPases have the Largest post morntem activity. 1§
these enzymes also have myokinase activity is un' vrwn to us.

UESTION DE M. FROUIN

vez-vous réussdi a obtenin une contraction avec L'Actomyosine ou La
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Myosine des viandes post nigorn montis parn addition d'ATP ?

REPONSE

By the addition of ATP in absence 0§ NaCL, we have observed a contrac-
tion of the meat, and we suppose this is due to the contraction of
actomyosin. In the presence of NaCL, however, the coupling of the actih
1o myosin during the contraction cycle is probably inhibited, which

causdes a repulsion 4instead of a contraction of the fibens.

QUESTION DE M. RANKEN
The pH of a 1 % s0lution of sodium diphosphate is about 9-10 but 0.3%

0f sodium diphosphate in meat only changes the pH by about 0.2 units
Do you think that this very small change in pH Ain the meat can prﬂaiﬂ
the Larnge effect of the added phosphate ?

REPONSE
We think that the pH change only plays a minorn role gorn the efgect 0b
DP on the WHC of meat. We think that the dissociation 04 actomyosin,
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which i3 also achieved by the addition of NaCL Zo sLaughterwarm mec
(thnough the presence of ATP) 44 most imporiant.

ATP, however, probably acts by a different mechanism that DP does,
namely, menely by binding Lo the hydrolysis site of myosin. This

I

causes an immediate coupling of actin grom the actin binding s4%e.

QUESTION DE M. FROUIN
Je suis tout a fait d'accord avec vos résultats, et j'ad aussi

obsenve que Les polyphosphates apportent un pouvoir de nétention d'eau

qud subsiste apres Leurn disdparition.

J'ai nencontré Le méme phénomene dans mes études sun Le caledium Lonise.
On constate aussi que Les protéines musculaires peuvent fixern beaucoup
plus d'eau qu'elles n'en fixent, et que plLus L'on met d'eau avec Les
protéines de viande,plus elles en fixent et plus 4L en reste apres Les
thaitements que L'on fadt dudvre apris.

D'autnes exemples nombreux pourraient etre cites.

Tout se passe comme 44 ced protéines avaient une sorie de mémodire des
cwnditions passtes Lornsdqu'elles fixent L'eau.

Cecd m'amene a formulen €'hypothise suivante

Dans Les viandes matundes, £'eau et Les protiines forment un systeme
semi onistallin romparable aux crnistaux Liqudides, et que ce systeme es
stable, plus exactement assez stable.

Les polyphosphates, Les autnes additifs et La technofogie etc... forment
4 un instant donné ce systeme crnistallin, une §ois ce sysieme formé comme
(L est stable, La décomposition des additifs est sans grande importance
sun Le pouvoirn de nétention d'eau.

Cecd, bien sun, tant que L'on ne se place pas dans des conditions
sévdnes déthuisant ce systime crnistalpin eau-protédines.

Que pensez-vous de cette hypothese ?

REPONSE

As already said, we think that the Lack 0f coupling of dissociated

actin and myosin caused by the nepulsive forces 0§ NaCL will conserve
the waten holding propenties of the meat treated with Anorgandc
polyphosphates on ATP. The dissociated actomyosin system would only

be able to contract in the presence of ATP without the addition o4 NaCl.




STION DE M. VENDEUVRE
velss aus den Praxds,

o

{ass man bedi den Kochschinkenhernstellung mit TP edine hohene
Ausbeute als mit DP enzielen kann,
7) dass bed Brihwurnst umgekehnt, mit DP bessere Erngebnisse 4m
‘nsicht Ausbeute enzielt werden kdnnen. Wie kdnnen Sie das anhand

Thner neuen Engebnisse enkldren ?

Heisst es, dass DP edine grissene Rolle furn das Inldosunggehen den
Muskeleiweisse als firn die Quellung und die Wasserbindung spielt ?

~
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REPONSE
previously said, we think that TP dissociates actomyosin finst

after having been hydrolyzed to DP and monophosphate. This we think
is due to the fact that TP will probably not bind to the actin binding
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0f myosin and thereby neplace actin. This 4is, on the other hand,
achieved by DP. The molar amount of DP 4is Largen in a certadin percent
added DP than 4in the same amount of added TP ,and will thenrefore
give a betten effect.

In ham, we think that other factorns play a more heavy role. Herne, the
sequestration of divalent cations may be of primer importance. This 4b

C

1{eved better with TP than with DP. Anyway, 4in this case, many

questions sXALL nemain unanswered.

.We think that the Largen swelling of the protedin structure following
the dissociation 04§ actomyosin 44 one 0§ the main reasons for the
increase in WNC of the meat. By this process, free myosin and actin aré
being produced. These proteins are known to be much more s0fluble than
the undissociated actomyosin. Subsequently, also an inchease in proteih

solubilization will follow.

o~ fa



B vy
K/2 + ANDO N. ET coL.: SOME OBSERVATIONS ON THE WATER-HOLDING CAPACITY
OF MEAT,

QUESTION DE M. MOTHERHTILL

Why did you study pure myosin instead of actomyosin which <4 what

occurnes 4n muscle, post nigorn ?

REPONSE

This is a basic investigation, and at the present stage myosin can be
obtained in most pure state ; but there 4is much more difgiculties 4in
preparing actomyosdin 4in quite pure state, and s0 fo make accurate quan-
titative observations 4is much harder Ain actomyosdin.

This 44 the nreason.

QUESTION DE M. HOFMANN

Welche Methode der Bestimmung des Wassenbindungdvermogens haben Sie
verwendet ? Sie haben diesbeziglich nur auf frihere Literatur
verwiesen, 40 dass die angewendete Methode aus der Anbeid nicht

neavorgeht.

REPONSE :

1t takes much time to tell the method of deteamining the water-
holding capacity of meat used in our experdiments, 40 please nead At 4n
the neference given £n the text. 1§ you want to get the preprint
please contact me agtern this session privately.

K/5 : FROUIN A, ET coL. : COMPOSITION DU PIGMENT DES VIANDES SALEES.

QUESTION DE M. LEDWARD

Have the authors any information on the electron spin nesonance (ESR)

spectrum of the ham pigment they describe in thein paper ?

REPONSE :

Je n'ai pas §ait de mesure, n'ayant pas d'appareil pour cette

mesurne mais, TORLAGIS et d'autrnes auteuns ont fait cettfe mesure et
thouvé L'absence d'électron non apparilé.le schiéma propose cornespond
aux s0lubilités apparemment eLectrondquesd.

Cadne tn2s bien avec Les ttudes de La dynamique de La coloration
effectudes par JAY-FOX-AKERMANN et tout ce que f'ai trouvé dans £a
biblio citie
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QUESTION DE M. VENDE
jue
d

differnent pour La formation du nitrisohéme. Cela

veut-4L dine que L'on peut envisager pourn Le pigment de La viande

onnélation éLevie entre La vitesse de methémoglobinisation et
La MNA (apporntéie exclusivement par L'ascorbate) 7
2) une absence de cornélation entre La vitesse de methémoglobindisation

et La MNA (apportée exclusivement par La cystiine) ?

REPONS
Je pense comme FOX-AKERMANN Jen stade : Meth No a partin No fes

aucteuns ne jouent pas tellement.

J

Relation avec pouvoir réducteur complexe : stade Met intermédiainre.

QUESTION DE M. RATCLIFF
How does youtproposed scheme for the rneactivities of NO and the

prosthetic groups of myoglobin, account for the observation
5hat in Wiltshive Bacon which 43 processed at Low temperaturne
C), only 50 % o4 the total haem pigment 4is extractable 4in

etone (by Hoansey's method).

1. ELectrophorese avec extraits acétondiques montrent absence de
protéines s4i néaction avec ascorbate - pas de meme avec cystéiine
2. A basse température probablement peu de néducteuns Libénrnés

autrnes procéedes d'extraction.

QUESTION DE M. ROSKIS

s

Selon Les auteuns améndicains, Le pigment de La salaison des viandes

ne serait pas un véritable composé nitrosé, mais tout simplLement un
042 d'addition (par fixation) du NO. ILs Le désignent par ailleuntd
thaditionnellement par :" Nitric oxide myoglobine" (NO-Mb), contrai-
nement a £a nomenclaturne grancgadise qud parle d'un "nitroso Mb".
Comment conciliern ce point de vue avec Les considérations que vous
venez d'esqudissen ?

uant aux nisques de formation de nitrosamines, AL semble que Les

ens travaux en La matiere retiennent plutot La possibilite de
cette formation parn néaction du nitrnite avec des substances a
groupements aminés des tissus musculaires de La viande et non pas

avec celles des pigments myoglobiniques. Qu'en pensez-vous ?
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REPONSE
Second point tout a gait d'accond.
++
Q ok e = = e - 3 » 3 sl " - ) sl A1)
Stabifite NO peu propice a simple addition - Compose + re + NC

p = . - . "4 S 2 ¥ ) /,
table & peu pris en prdsence d'ain ! a napprochern du stade NO Meth
tevensible.

* 3 - » - P . a #13%
NO Fe non névensible d'aprnes majonité auteuns et pratique.

K/6 : OCKERMAN H.W. ET AL. : THE INFLUENCE OF NITRITE ON CURED PORK
FLAVOUR.

QUESTION DE M. RUSSWURM
1. Was there any trend in the development of the amount o4 area
unden the foun peaksd 4in the head space chromatograms during sforage ?

2. Have you tried to concentrate the head space gas before
chnomatography to get some of the many other components in the head

space gas ?

REPONSE

The head space analysis in the expeniment was only made aften
processing and therefore we have Little information curnently on
(ts altenation with time. The few samples we did analyse with time

indicated that the majorn alteration was instability

2. We have done some work on head space concentration and of counse
if this is combined with mone sensitive procedures many more than

foun peaks can be obtained

QUESTION DE M. HOFMANN
Da in Thren Anbeit der "Aroma Panel score" edine bedeutende Rokle

splelt, mochte ich Sie bitten, diesen Begriff eifwas nahen zu erlautenn.

15t es ndichtig, dass diesen Begrif g Am ungehehnfen Sinne zu venstehen
ist wie etwa die "Aroma-Intensitdt" ? Denn Sie haben festgestellt, dass
die Proben, deren Kurven am niedrnigsten Lagen, am besten beunteilt

wurden.

REPONSE
The panef was asked to evaluate (§4ig. 2 and 4) nancid odour and score

At as follows,

I. No nancid odounr, 2. Pronounced nrancdid odounr.
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K/7 :+ SKJELKVAALE R. ET AL. : THE EFFECT OF SODIUM NITRITE ON THE
ORGANOLEPTIC PROPERTIES OF PROCESSED
MEAT PRODUCTS.

QUESTION DE M. MOERMAN

15 it cornnect to draw such a general conclusion, concerning the

prefernence of the test of meat products with and without nitrhite
based on a small panel.
it 44 known that specialized panels often have an othern preference

than the condumens.

REPONSE

What we said about the preference 4is only an Aindication that the

products without nitrnite added were of good quality. Our madn
conclusions are that a trained panel f4ind differences in the
products 4investigated and that the differences are gound Lo be
small. 1 think that is almost in agreement with the experience
gained 4in Norway duning 1973 4in products werne nitrite L4 forbidden.
I agree with you that a pregference test only can be corrnectly
pergormed by a Lange numbern of tasterns of more than 100-200, and

outside the Labonrnatonies.

QUESTION DE M. GREENBERG

Have you done any analyses forn nitrogen oxide Levels Ain findshed

smoked meats prepared without nitrite and/orn nitrate ?

My answer 44 no, we have not done analysis of nitrogen ox«de. We

the nesdidual Level o0f nitrite, which data are found An oul
paper, page 1508, talbe 1. The data fon nithite Levels 4in producis
not added with nitrnite arne not included in the table, but the amount

04 nitrnite 4ound was zenro.

QUESTION DE M. NILSSON

1. What indications do you have that the nesults shown in FL. 1 ane
04 imporntance for the aroma o4 bacon.

2. Which type of substances are found in the peaks carbonylics gfatty
acids on othen types 7?

3. Do you not think that the head space of bacon 44 much more
complicated than the chromatograms show ?

4. Do you think that NOQ foam substances necessary fon the cured

fLavoun on 44 the effect fust to inhibit rnancidity ?
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None. Ounr purpose here was to try to dectect any major volatile

hemical altenation. We did use the nose as a post detectorn and some
) » X, n'b) / ry '“{‘ f/wn A Ed '«){') " L :‘-"/(.‘ odouw’ ," {
panet memoens Lhougn ney cou aetect parnt of specapac (

this evaluation was venry

b

ude and consequently.

n
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2, We did not nepornt on it most of them are short chain aldehydes.
5. No doubt about it there arne many more than these four compounds
wWhich are 4in smaller concentrations.

4. 1 think both effects are present. Initially there 44 an
altenation 4in fLavour but rancidity become more Aimportant as storage

time Ancreases.

1. Involvement o4 mitochondrial enzyme activity 4«n The CUrAng

reaction.

In eankier papens presented to the European Meetings, mitochondrial
enzymes have been implicated in the cur4ing neaction. Recent evadence
from the Meat Researnch Institute has shown this to be LAncorrect. The
mitochondria of fresh pork are rapidly destroyed by the action 04
salit and nitnite and the cuning neaction 44 unaffected Ln porR

after storage which destroys the mitochondrial structure.

2.The production 0f cured fLavounr.

The Level 04 nitrnite in Whiltshine type brines has been rnelatea Lo
the development of cured fLavour and the disdppearance 04 salt pork
§Lavourn. The changes 4in the two §{Lavours are Linversely retatead, ana
cuned §Lavour increases in intensity as the nitrite Level in the
brine is 4Aincreased up to 1000 ppm. above this Level Little furthen
incnease occurs. Cured pork §Lavourn 4is delicate and 44 necognised
with difficulty even by trained taste panels. Summarying published
information neveals that about one third of judgements comparding

e AN @RRON ; 4An oui
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the fLavoun o4 salted pork and cured pork

experndience this 4is not due to individual sendafavaly.




/8 + HERRING H,K., : RECENT STUDIES ON THE ROLE OF SODIUM NITRATE
CURED MEAT PRODUCTS.
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I vermute, SLe haben furn die Nitrnitbestimmung da (244" scne
agens verwendet, wie dies allgemein dern Fal Dabes ALleltLd man
{ne Abnahme des Nitrnitgehaltes wdhrnend der Lagerung und Eanctzung

fest. Das ist allegemein bekannt. Haben Sie einmaf ein anderes

Al o+ b £ ¢ o e SA e n e e . A Aahozs - ) aloinhon
NAA AL ‘:L’L(d(’}fﬁ LL'l‘:jCi‘,C,Hagt LL}LUJ AANA DA L{L(LL( ZUu den 3L\(;,r1\\h

Erngebnissen gekommen 7
Win haben vor kurzem ein neues Nitrnitreagens angewendet, wobed s4ich

gehalt entgegen den bishenigen
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sehn dbernnraschend zeigte, dass dern NA
g ’

nhitzung An Brdhwursiten

T
(o

Enfahrungen weder bed der Lagerung noch bei dex

und Schinken abnimmt. Diesen Befund misste unbedingt wediter nachgegangen

o~

wenden !

QUESTION (4in 4nglish)

I believe you also usded for NO, determination the GRIESS reagent. We atk

/ 4 v 73 1071 lhofn + i1 15 H ) (
know that a decrease 0§ NO, occuns duning storage and heating. Have you

ven thdled an othen neagent and 4§ yes, wh ne rnesutts

Not Long ago, we thried a new rneagent oith the surprising nesult that
. . ] e - . J 4 -~
the nithnite content did not decrnease edthen duning sforage or aurang

heating 4An ham orn cooked sausage. Should be contanued these experniments.
5.7 . = p. & 28 D 18 . b A
No, the determinations were made only with GRIESS rneagent. lhneregonre, 1

don't know AL othen neagents would afve di4s Lenent analytical ne sults.

CrAmio y 7 o 74 h 1 1 r M Y 3 PPN N oD 2 1y 1) At ] TR A ,
Some nesearchn Laboraftoraes an Lthe U.S. are now s2LUAYALNYG AALfertend
rwvral 12 s AP oo o / o STl TAE PR [y LT iy 2 s £ Honaont A ‘O
anax L,(((CL({ methods A O nitrnatfe and pa4na aLpperend teagenis gAV

$ 2 ' o y y ) 4= / 'S L S X 5 e al L ”

depgerent nesulits gorn natrafe concentrnataons.

QUESTION DE M. NILSSON :

o+

VO, Leveld 401 having Aage

Could you gave us examples og Lowes

0

» [ "t + ;5 - .3 ' by ny 4 o ) ) ’ o P
products and the statistical evidences forn choosing tnese Levels !

REPONSE

In Wienens, 100 ppm added nitrnite was shown Zo have an Lnhibiting
effect duning 56 days incubation at 27°C and after inoculation with
620 spornes pen gram.

In ham (canned comminuted perishable product) (noculated with 90 °C.

’l T P v< o) 3 + g o . | A / P n ) A /L N Ml ) [
botulinum spores per ghram, no toxin had developed aften storage fHor

o J

168 days incubation when 200 ppm sodium was added.

@)

In bacon, no C. botulinum toxin was detected when formulation was with
N " 240 S R i - !

170 on 340 ppm agtern storage at 21°C fon 3 months.

Q £ o 2 TR 0 S . ; : : ; : :

Storage at 7°C also protects the product, even with high Annoculum

4 / / " ) ' D=2 . y
levels, but we feel this cannot always be nelied upon in the real world.






